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4) INK JET RECORDER 
7)Abstract: 

30BLEM TO BE SOLVED: To prevent the image quality from degrading 
f driving a piezoelectric element with an applying voltage varying smoothly 
th time based on a specified data and recording an image by flying ink 
oplets. 

DLUTION: A head jet part drive section 105 comprises an inverted 
nplification circuit 1051, and a drive circuit 1052 wherein an image signal 
n is amplified through the inverted amplification circuit 1051 to produce a 
gnal Vn which is then passed through the drive circuit 1052 to produce a 
nooth drive signal Vout for driving a piezoelectric element. The waveform 
)mprises five waveforms having different maximum amplitude of 10, 15, 
), 25 and 30V wherein a larger amplitude is employed for printing a larger 
>t and dots of different size are printed by applying driving voltage of 
Fferent amplitude to the piezoelectric element thus representing a half 
ne. Since the driving voltage varies smoothly with time, degradation of 
lage quality can be prevented. 
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MOTICES * 

pan Patent Office is not responsible for any 
mages caused by tne use of this translation. 

rhis document has been translated by computer. So the translation may not reflect the original precisely. 
**** shows the word which can not be translated, 
in the drawings, any words are not translated. 



.AIMS 



laim ( s >] . j . 

laim 1] The ink jet recording apparatus which is an ink jet recording apparatus which drive a piezoelectric device, and 

ink droplet is made to fly from a predetermined container, and records an image by impressing an electrical potential 

fference based on predetermined data, and is characterized by setting up so that said electrical potential difference 

xy be smoothly changed to time amount based on said data. 
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ST AILED DESCRIPTION 



•etailed Description of the Invention] 
301] 

ield of the Invention] Especially this invention relates to the ink jet recording device which drive a piezoelectric 
vice, and an ink droplet is made to fly from a predetermined container about an ink jet recording device, and records 
image. 
302] 

ascription of the Prior Art] Conventionally, it is in some which used the piezoelectric device for the printer head of an 
c jet printer. With such a printer head, the ink in the space (ink channel) which predetermined closed is pressurized by 
2 strain of the piezoelectric device driven by impression of an electrical potential difference. By pressurizing ink, an 
< droplet (ink drop) flies toward a record sheet from the nozzle prepared in the ink channel. 

003] The pulse voltage of the shape of a rectangle and trapezoidal shape is known as an electrical potential difference 
nventionally impressed to such a piezoelectric device. The drop rate, the diameter of a drop, etc. are controlled by 
sse pulse voltages by adjusting the magnitude of the build up time, the duration of pulse amplitude, falling time 
lount, and pulse amplitude etc. 
004] 

roblem(s) to be Solved by the Invention] However, the pulse voltage of the above shape of a rectangle and trapezoidal 
ape consists of parts which change linearly to time amount. That is, the wave-like standup of the pulse voltage of the 
ape of a rectangle and trapezoidal shape, continuation of the amplitude, and falling all change linearly to time amount, 
vibration nonsequential to a piezoelectric device will be caused in such linear bending parts (for example, starting an 
ding point, a falling start point, etc.). This discontinuous vibration is transmitted also to the ink in an ink channel, has 
>ad influence on flight of an ink droplet, generates noises, such as a satellite, a curve, a drop crack, and impact 
illing, and is reducing image quality remarkably. 

005] Made in order that this invention might solve these troubles [ like ], the purpose is offering the ink jet recording 

vice which can prevent deterioration of image quality. 

006] 

leans for Solving the Problem] By impressing an electrical potential difference based on predetermined data, 
mention according to claim 1 is an ink jet recording apparatus which drive a piezoelectric device, and an ink droplet is 
ade to fly from a predetermined container, and records an image, and is characterized by setting up so that an 
metrical potential difference may be smoothly changed to time amount based on data. 

007] According to invention according to claim 1, the electrical potential difference impressed to a piezoelectric 
vice is set up so that it may be made to change smoothly to time amount. A discontinuous vibration arises in a 
szoelectric device like before by this, it does not have a bad influence on flight of an ink droplet, and deterioration of 
lage quality can be prevented. 
008] 

mbodiment of the Invention] Hereafter, the ink jet printer 1 which is one of the examples in this invention is 
plained, referring to a drawing. 

009] Drawing 1 is the perspective view showing the outline configuration of the ink jet printer 1 which is the 1st 
ample in this invention. 

010] The record sheet 2 whose ink jet printers 1 are record media, such as a form and an OHP sheet, The printer head 
which is a printer head of an ink jet method, and the carriage 4 holding the printer head 3, The rocking shafts 5 and 6 
r carrying out both-way migration of the carriage 4 in parallel with the recording surface of a record sheet 2, The drive 
Dtor 7 which carries out the both-way drive of the carriage 4 in accordance with the rocking shafts 5 and 6, and the 
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ning belt 9 for changing rotation of a drive motor 7 into the reciprocating motion of carriage and an idle pulley 8 are 
:luded. 

01 1] Moreover, the platen 10 to which an ink jet printer 1 serves as the guide plate to which a conveyance path is met 
d it shows a record sheet 2, The paper presser-foot plate 1 1 which presses down the record sheet 2 between platens 
*, and prevents a float, The discharge roller 12 for discharging a record sheet 2, the spur roller 1 3, the recovery system 
that the nozzle side which carries out the regurgitation of the ink of the printer head 3 is washed [ system ], and 
Uces a good condition recover the poor ink regurgitation, and the paper feed knob 15 for conveying a record sheet 2 
inually are included. 

312] A record sheet 2 is sent into the Records Department where the printer head 3 and a platen 10 counter by feed 
uipments, such as manual bypass or a cut-sheet feeder. Under the present circumstances, the rotation of the paper feed 
Her which is not illustrated is controlled and conveyance to the Records Department is controlled. 
313] A piezoelectric device (PZT) is used for the printer head 3 as a source of energy generation which makes ink fly. 
i electrical potential difference is impressed to a piezoelectric device, and a strain arises. This strain changes the 
lume of the channel filled with ink. Ink is breathed out by change of this volume from the nozzle prepared in the 
annel, and record to a record sheet 2 is performed by it. 

314] Carrying out horizontal scanning of the carriage 4 in the direction of a digit of a record sheet 2 (direction which 
;>sses a record sheet 2) by the drive motor 7, the idle pulley 8, and the timing belt 9, the printer head 3 attached in 
rriage 4 records the image for one line. Whenever record of one line finishes, a record sheet 2 is sent to a lengthwise 
ection, vertical scanning is carried out, and next Rhine is recorded. 

315] The record sheet 2 which the image was recorded on the record sheet 2 in this way, and passed through the 
:cords Department is discharged with the spur roller 1 3 by which a pressure welding is carried out to the discharge 
Her 12 arranged at the conveyance direction downstream, and this. 

316] Drawing 2 - drawing_4 are drawings for explaining the configuration of the printer head 3. Drawing 2 is the top 
jw of the field which has the nozzle of the printer head 3, drawing 3 is the III-HI line sectional view of drawing.2 , 
d drawing 4 is the IV-IV line sectional view of drawing J . 

317] The printer head 3 has the composition of having put the nozzle plate 301, the septum 302, the diaphragm 303, 
d the substrate 304 on one. 

31 8] A nozzle plate 303 consists of a metal or a ceramic, has a nozzle 307, and has a ** ionized layer in a front face 
8. The light-gage film is used for the septum 302, and it is fixed between the nozzle plate 301 and the diaphragm 303. 

)19] Moreover, between the nozzle plate 301 and the septum 302, the ink inlet 309 which connects with the ink 
pply room 308 two or more ink channels 306 with which ink 305 is held, and each ink channel 306 is formed. The ink 
pply room 308 is connected to the ink tank which is not illustrated, and the ink 305 in the ink supply room 308 is 
pplied to the ink channel 306. 

)20] Two or more piezoelectric devices 313 corresponding to each ink channel 306 are contained in a diaphragm 303. 
diaphragm 303 is first fixed to the substrate 304 which has the wiring section 317 with insulating adhesives, and 
>cessing of a diaphragm 303 is performed by forming the separate slots 315 and 316 of dicer processing, and dividing 
liaphragm 303 after that. Moreover, the piezoelectric-device pillar section 314 located by this fragmentation between 
5 piezoelectric device 313 corresponding to each ink channel 308 and the adjoining piezoelectric device 313 and the 
rimeter wall 3 1 0 surrounding these are separated. 

)21] The wiring section 317 on a substrate 304 has the individual electrode side wiring section 312 connected to each 
izoelectric device 3 1 3 in the common electrode side wiring section 311 which is connected to a ground and connected 
all the piezoelectric devices 313 in the printer head 3 in common, and the printer head 3 according to an individual, 
e common electrode side wiring section 3 1 1 on this substrate 304 is connected to the common electrode in a 
izoelectric device 313, and the individual electrode side wiring section 312 is connected to the individual electrode in 
dezoelectric device 313. 

)22] These actuation [ like ] of the printer head 3 of a configuration is controlled by the control section of an ink jet 
nter 1 . From the head regurgitation mechanical component 1 05 (refer to drawing 5 ) of a control section, the 
^determined electrical potential difference which is a printing signal is impressed between the common electrodes and 
lividual electrodes which were prepared in the piezoelectric-device 313 interior, and a piezoelectric device deforms in 
; direction which pushes a septum 302. Deformation of a piezoelectric device 313 is told to a septum 302, the ink 305 
the ink channel 306 is pressurized by this, and an ink drop flies toward a record sheet 2 (refer to drawing 1 ) through a 
zzle 307. 

)23] Drawing 5 is the block diagram showing the outline configuration of the control section of an ink jet printer 1. 
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024] The control section of an ink jet printer 1 contains CPU 101, RAM 102 and ROM 103, the data receive section 
4, the head regurgitation mechanical component 105, the head migration mechanical component 106, the paper feed 
schanical component 107, the recovery system motorised section 108, and the various sensor sections 109. 
025] CPU101 which controls the whole performs the program memorized by ROM103 using RAM102 if needed, 
xeive the image data which connects with a host computer etc. and should be recorded on this program. The part for 
ntrolling the head regurgitation mechanical component 105, the head migration mechanical component 106, the paper 
sd mechanical component 107, and the various sensor sections 110, and recording an image on a record sheet 2 based 
. the image data read from the data receive section 104, When required, the part for controlling the recovery system 
Dtorised section 108 and the various sensor sections 109, and making a good condition recover the nozzle side of the 
inter head 3 is contained. 

026] Based on control of CPU 101, the head regurgitation mechanical component 105 drives the piezoelectric device 
3 of the printer head 3, the head migration mechanical component 106 drives the drive motor 7 made to move the 
rriage 4 holding the printer head 3 in the direction of a digit, and the paper feed mechanical component 107 drives a 
per feed roller. Moreover, based on control of CPU101, the recovery system motorised section 108 drives a motor 
quired in order to make a good condition recover the nozzle side of the printer head 3 etc. 

327] Next, the wave of the pulse voltage impressed to the piezoelectric device 3 13 of the printer head 3 by this head 
gurgitation mechanical component 105 is explained. 

328] Drawing 6 - drawing 9 are drawings for explaining the driver voltage impressed to a piezoelectric device 313 by 
i above-mentioned outline configuration of the head regurgitation mechanical component 1 05 and the above- 
sntioned head regurgitation mechanical component 105. 

329] Drawing 6 is a block diagram for explaining the outline configuration of the head regurgitation mechanical 
mponent 105. The head regurgitation mechanical component 105 consists of inversed amplification 1051 and a drive 
•cuit 1052. After the picture signal Vin inputted into the head regurgitation mechanical component 105 is amplified by 
/ersed amplification 1051 at Signal Vn, it serves as the electrical potential difference Vout for driving a piezoelectric 
vice 313, and is outputted by the drive circuit 1052. 

330] Drawin g 7 is the circuit diagram showing the inversed amplification 1051 of drawing 6 , and drawing 8 is the 
cuit diagram showing the drive circuit 1052 of drawing 6 . After being amplified by inversed amplification 1051 at 
gnal Vn, the picture signal Vin as shown in drawingJ7 serves as the driver voltage Vout of a smooth configuration as 
own in drawing 8 by the drive circuit 1052, and is outputted. 

331] the wave of the driver voltage Vout of the piezoelectric device 313 outputted from the drive circuit 1052 which 
ows drawing 9 to drawing 8 — it is drawing showing 1. 

332] Wave 1 consists of five waves from which maximum amplitude differs, and it arranges and displays electrical- 
tential-difference impression start time on the coordinate which makes an axis of ordinate an electrical potential 
Terence, and makes an axis of abscissa the time amount from electrical-potential-difference impression initiation for 
sse waves. Such wave-like maximum amplitude is set to 10, 15, 20, 25, and 30 [V] from a thing with the small 
ignitude at order. Moreover, in these waves, the thing which has the big amplitude prints the dot of a big path, the dot 
>m which magnitude differs by impressing the driver voltage from which magnitude differs in a piezoelectric device is 
nted, and halftone is expressed. 

333] Five wave-like electrical-potential-difference values from which the maximum amplitude of wave 1 differs 
ange smoothly, without each changing rapidly to time amount, more — detailed — the electrical-potential-difference 
lue in these waves — starting — if inclination is raised gradually and the maximum electrical potential difference is 
proached, inclination will be lowered, and as it is, lowering inclination and lowering inclination gradually without 
eping an electrical potential difference constant, after setting inclination to 0 and becoming the maximum electrical 
tential difference, on the maximum electrical potential difference, it changes so that it may return to the electrical- 
tential-difference value 0. such a wave — 1 is formed only with the curve from which the whole changes smoothly 
eluding a straight-line part. This effectiveness is explained with the driver voltage impressed to the piezoelectric 
vice in a printer head in the ink jet printer which are the 2nd - the 7th example. 

)34] Below the driver voltage impressed to the piezoelectric device in the printer head in the ink jet printer which are 
; 2nd - the 7th example is explained, and such effectiveness is explained to it. 

)35] Drawing 10 is drawing showing the drive circuit of the piezoelectric device of the ink jet printer which is the 2nd 
ample. This drive circuit shown in drawing IP is equivalent to the drive circuit 1052 of the ink jet printer 1 of the 1st 
ample explained by draw ing 8 . The signal Vn of the shape of a rectangle as shown in drawing 10 serves as the half- 
ipse-like driver voltage Vout, and is outputted. 

)36] The whole printer configuration of those other than the drive circuit of the piezoelectric device of the ink jet 
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inter which is the 2nd example, the configuration of a printer head, the configuration of a control section, etc. are the 
me as that of the ink jet printer 1 of the 1 st example. 

037] the wave of the driver voltage of the piezoelectric device outputted from the drive circuit which shows drawing 
to drawing 10 — it is drawing showing 2. 

938] Wave 2 consists of five waves from which maximum amplitude and pulse width differ, and it arranges and 
>plays electrical-potential-difference impression start time on the coordinate which makes an axis of ordinate an 
jctrical potential difference, and makes an axis of abscissa the time amount from electrical-potential-difference 
ipression initiation for these waves. Such wave-like maximum amplitude is set to 5, 10, 15, 20, and 25 [V] from a 
ng with the small magnitude at order, moreover - these waves - a wave - like 1, the thing which has the big 
lplitude prints the dot of a big path, the dot from which magnitude differs by impressing the driver voltage from 
lich magnitude differs in a piezoelectric device is printed, and halftone is expressed, furthermore, a wave — 1 — the 
me — a wave — five wave-like electrical-potential-difference values from which the maximum amplitude of 2 differs 
5 configurations which change smoothly, without each changing rapidly to time amount, and are half-ellipses-like. 
339] Wave 3- wave 7 of the driver voltage of the piezoelectric device in the ink jet printer which is the example of this 
/ention which uses and shows drawing.! 2 - drawingJ4 below is made to correspond to the wave of the driver voltage 
the piezoelectric device in the ink jet printer of the 3rd - the 7th example in order, respectively. The whole printer 
nfiguration of those other than the drive circuit of the piezoelectric device of the ink jet printer of the 3rd - the 7th 
ample, the configuration of a printer head, the configuration of a control section, etc. are the same as that of the ink jet 
inter of the 1st and 2nd example. 

340] Moreover, although the ink jet printer of the 3rd - the 7th example has a drive circuit as shown in drawing 8 and 
awing . 10 like the ink jet printer of the 1st and 2nd example, it omits explanation about these. 

34 1] Hereafter, wave 3- wave 7 is explained, drawing 12 — the wave of the driver voltage of a piezoelectric device — 
awing showing 3 ~ it is — drawing 1 3 — a wave — 4 and a wave — 5 and a wave — it is drawing showing 6. wave 3 — 
vave — from five waves from which maximum amplitude and pulse width differ like 2 — becoming — these waves — a 
ive — 1 and a wave « it displays like 2. Moreover, although two or more waves are included like [ each / of wave 4- 
ive 6 ] wave 1- wave 3, it shall display [ these ] only about what has the biggest maximum amplitude. Wave 3 is a 
micircle-like, wave 4- wave 6 has two or more crests and troughs, and the inclination is a configuration which changes 
ntinuously and continues smoothly, wave 4 — the maximal value, the minimal value, the maximal value, and three 
tremal value — containing — a wave — 5 — the maximal value, the minimal value, the maximal value, the minimal 
lue, and four extremal value — containing ~ a wave — 6 includes the maximal value, the minimal value, the maximal 
lue, the minimal value, the maximal value, and five extremal value. Also in which wave of wave 3- wave 6, an 
jctrical-potential-difference value changes smoothly, without changing linearly to time amount rapid again. In 
dition, in the driver voltage which has a wave with six or more extremal value, since drive frequency cannot be set to 
Hz or more, printing speed is inferior practically. 

342] drawing J 4 — the wave of the driver voltage of a piezoelectric device ~ it is drawing showing 7. Wave 7 contains 
j Maine pulse voltage 51 and the sub pulse voltage 52. The Maine pulse voltage 51 is impressed to a piezoelectric 
vice corresponding to the picture signal Vin shown in drawing 6 , and the sub pulse voltage 52 is impressed to a 
jzoelectric device, in order to control the shake of the ink in the ink channel produced by impression of the Maine 
lse voltage 51. Also in wave 7, an electrical -potential -difference value changes smoothly, without changing rapidly to 
le amount. 

)43] Next, the effectiveness by impressing the driver voltage which has wave 1- wave 7 to a piezoelectric device is 
plained. 

)44] When d rawi ng 1 5 impresses the driver voltage which has wave 1- wave 8 to a piezoelectric device, it is drawing 
^wing the evaluation to printing by the ink drop breathed out from this piezoelectric device. About printing here, 
iximum amplitude of wave 1- wave 7 is set to 20 [V], and makes a wave-like configuration **** [ each ]. 
)45] in order to compare with drawing 1 5 with printing by these waves further — a wave — the evaluation to printing 
8 is shown. Wave 8 is the wave of the driver voltage impressed to a piezoelectric device with the conventional ink jet 
nter, and it is the square wave of pulse width 20 [musec] and pulse amplitude 20 [V]. 

)46] It was performed these printing changing the frequency which drives a piezoelectric device to 2 [kHz] units 2-10 
3z], and evaluated a satellite, a curve, a drop crack, impact spilling, and five items of responsibility to printing of 100 
ts to drive frequency. 

)47] Here, a satellite is that flight of the ink drop corresponding to the diameter of a printing dot is accompanied by 
aerating of a small ink drop, and a curve is that the direction where an ink drop flies swerves. Moreover, a drop crack 
hat the tip of the ink drop which flies is divided into two, and impact spilling is splashing a fine ink drop after an ink 
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op's reaching a record sheet. These are an image by high-speed speed light photography and video photography, and 
aluation to printing after adhering to the recording paper. Furthermore, when responsibility changes drive frequency, 
shows the range of the frequency which it is [ frequency ] satisfactory practically to four above-mentioned items, and 
n operate a piezoelectric device. 

048] About each item, it shall be shown that these did not generate notation O in drawing. 15 , and notation O shall 
ow that these generating was less than 2%. Moreover, as for notation **, these generating shall show that it was 2 - 
'% about each item, and notation x shall show that these generating was 10%. 

049] It shall mean that notation O and notation O are satisfactory in printing about all, and shall mean that notation ** 
d notation x have a problem practically in printing. 

050] the wave which is wave 1- wave 7 and the example of a comparison which are this example shown in drawing 
— the evaluation to printing by 8 is referred to. 

051] a satellite — a wave — although it was evaluation x in 8, in wave 1- wave 7, these improve completely to 
aluation O. a curve — a wave — although it was evaluation O in 8, in wave 1- wave 7, these improve completely to 
aluation O. 

052] a drop crack *- a wave — although it was evaluation x in 8 — a wave — in 1 and wave 4- wave 6, these improve 
mpletely to evaluation O having — **** — a wave — 2 and a wave — 3 and a wave — even the level in which 7 does 
t have a problem practically to evaluation O improves, moreover — impact spilling — a wave — although it was 
aluation ** in 8 — a wave — in 1 and wave 4- wave 6, these improve completely to evaluation O — having —**** — a 
ive — 2 and a wave — 3 and a wave — even the level in which 7 does not have a problem practically to evaluation O 
proves. 

D53] furthermore — responsibility — a wave — the wave which has a subpulse although it is below 2 [kHz] and the 
ake of the ink in an ink channel was not bad settled in 8 — more than 10 [kHz] and a very good result are shown, and 
? good results are indicated to be 2-10 [kHz] also by wave 1- wave 6 7. 

354] In the driver voltage of a piezoelectric device which has the above wave 1- wave 7, the electrical-potential- 
Terence value changes smoothly to time amount. A discontinuous vibration arises in a piezoelectric device like before 
this, it does not have a bad influence on flight of an ink drop, and deterioration of image quality can be prevented. 



ranslation done.] 
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[0 0 10] -f >?5?xy h/U>^lll ffll^OH 

Vx.y h*^©/'J >$"\y HT*-g.y>J >^"\>y h* 3 
20 <h. 7U>^7 h-S^mt'J^^Mi, + 

•&fc*WS»)W5, 6<h. *Y U •yv J 4£Jgfttft5, 6 
[0 0 ll] Sfc. 1'> ; ?^i-vh7 ,, J>^lK, tZm 

•7?7-> 1 0 •7 : y ; T> 1 0 tofflommz/— h 2 £ 

Wt<x.nZ$:ffi±-r2>m&1<x.fol l<h. f2«*->-h2 

30 £pajT3fc*e><Dpmn-5 1 2, 5 1 3 
-f >^RtmTS ; £A»*^iciEia^ti-siHiam 1 4 

5 t&S/uT'^2>. 

[0012] iam->-h2«, ^b*S^«*^h-> 

com. mmLu^mmK) a—ycotsiifcmtfffifflzti. ta 

40 [0013] >^"\>y h* 3\z\t. -ozzmmz-it 
z>x.*)v*%$imtVTj£nm z f L (pzd wm^^n 

[0 0 14] ttUr^4(i T-f k;w 

5.>i/"Vl>h 9\Z&r)^ mm^—h2<D 

50 u-v> ? 4»r5toi=t^^nfcyj>^'\-v niii^o 
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[o o 1 5] tzmis-h2\z\tz.<D£oiznmtfmmz 
n, mmm^m^vtziim^- h 2H -^©t&jii^T 
8it#jtcg2e^n^ajn-5 1 2 tz.n\zj£m2nz>m 
*u-7 i 3 ii\z£iTWtti2nz>. 

[0 0 16] @2~@4H 7>)>?^V h*3©#tfi££ 

XJ^tt^lO¥I@T»0, l2 3fiK2©I I I- 
I I @4li@3©IV-IVMS 

[0 0 17] yu>^^7H3H J X)lZfU—h 3 0 
1, HS3 0 2. SM3 0 3, SS3 0 4 <h£ — #K 

[0 0 18] yX^l/-h3 0 3(l ^S£fcttt7 
Sy^&t'^e.&D, yX^3 0 7*f U «S318 
\Z\m-(*>m$:?}-rz>. HaS3 0 2{Cte, 

A^ffl^nxijo. h 3 o 1 tmmw.3 

o 3 ii<Dm\zmjz.2nT^z>. 

[0 0 19] ;X)V7V— V3 0 1 ti!3 0 2 

fcOlBIKtt, -1* >^ 3 0 5 SriR^-f -5*g&©-f >^^-+- 
>W3 0 6t. ^-f>^f+>^3 0 6^>;?ft 
J&S3 0 8lCg*g-r3'f >^f >ky h 3 0 9jW££££ 
ftTU-5. -f >^#tjf&^3 0 8tt0jj*bfc:VM' >^> 
^Kt&^SftT^t), -f >i/^^3 0 8F*?CD-f>^ 3 
0 5«<>^7^V>^;W3 0 6^<fc{&S£2ft&. 

[0 0 2 0] SiM£3 0 3l:li >#?-*>*)V3 

o 6ic^jtxL/tit©:©flE^^3 i 3*^tn§. mm 

S3 0 3©i0I«, *-T> g*)«3 0 3^E^SS3 1 7 

3 o 4»c*fe»«E^jT@^$n. -^©«. 
y-f-y— iraxjciO-t/ti^-hSFS i 5, 3i6« 

3fttg»j«3 0 3*i^»f$n^Cltlr«t0ff^*3tlS. 
Sfc, Cl©^»ftCi^TS-Y>^5 i ^>^3 0 8K*f 
fSnEl^f 3 1 3 iSSt^Elif 3 1 3 <h© 

m\z&m-rz>mmm?&®3 1 4,t, ^ftesBtmB 

13 10 <hai#HS£ft£. 

[0 0 2 1 ] *«3 0 4±WS3^3 1 7 tt, 7— TJC 
8*Sn/iJ>^M K3rt©£T©ffi*3fiT3 13K 

#afc»i*sn*#»*««iB«»3 1 1 t/u^^ 
? k 3 n<r>&i£mm : ?-3 1 3 \zm9\iz&mznz>m&m 
mmmm&3 1 2 ts^rr^. d©*«3 0 4±©&s 
msMEiSffi 3 1 i\t&nm?3 1 3rt©*a^ffitcs 
isn, fflwmmwsi&m 3 1 2«je«^t3 1 3^© 

[0 0 2 2] £ft£©ck-5ft#|j£CDy.J >^"\-y h* 3© 

■mm*, -r >^>?x-v hzfv>? i<Dmmmz^-Dxo 

>Ka-Mn?.. fWMB©^ FttttJ^KjgBl 0 5 
(@5#,W *>£>»*, JE*^tF3 1 3rtSBJCt8:tf£ftfc 
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JEEjWfrbDSft, mS^{SRIS3 0 2 £W-fJj&HZ&}& 

-r-5. m«^^3 1 3 <z>$£&temg.3 o 2K:£x.<=>ft, 

Z.tl\Z£Q-1 >?^r >*)13 o 6f*g©-f 3 0 5** 

ftiEsn. yx;u3 o 7*^-bTi->^ vuyym^m 
is- v 2 mimm) izfafrr>Tmm-?%. 

[0 0 2 3] 0 511 -f>?yi'; h7U>^ 1 

[0 0 2 4] ^>^xy h7U>*l©$W95te. C 
PUlOli, RAM102t, ROM10 3t, x— 
10 0 4 t. KRtiiSSgSjSBl 0 5 ^\>y H 

\ 06t, JftSORKriSl 0 ?t, |bI!K«% 
-^ffiifiSB 108t, =&a-fe>"9"SI5 1 0 9 £***/T?V» 
-5. 

[0 0 2 5] ^SrSflfPf 3 C P U 1 0 114. i&gKJfc: 
CTRAM 10 2 SrfflW ROM 1 0 3 C:fE1£$ftTV> 

ayv^-fmiz&M-zntzm-r^m&T-f&gim 

KS:?V>T, KBtttSKidSB 1 0 5, s\y F&WimWl 
20 flSl 0 6, IfijtOffiSjgBl 0 7. S-S-fe >-tfSBl 1 OS 
IW»bB»5'- h 2 ±\ZWgi£m.mTZ>tzSb<DW>fti:, 
teWtzmz, WSh&l 0 8, =&a-k>-9-95 

1 0 9SM»b/'J>?Ay F3©/X;Miifeft#fett 
m C 0 tg $ ■& 2> fc # © SB # <h * ft -5 . 

[0026] CPU101 ©SflflPKlgtJUT, A. Ht± 
CtiRBMflE 1 0 5 ti^U >^"s-v K 3 CDffi*^3 1 3 * 
K»U ^-y K^SjKKiSB 1 0 6 >^^>y H 3 * 

#jrr£*vu ^> f 4*^r&i(^»$-a-€.®i!j^-^ 

7Sr^K)U. iffijSDKiljSBl 0 7 teffim,*) u-^&mW} 
30 C P U 1 0 1 <Dfflffl\Z&-J\,*T. (hJ^^^E 

-*mw)&i o 8«. yu>^^K3©/x;n*s 

» IC IhI« £ its fcJ6 Jr^S^: ^ « * ffiSdT 
•5. 

[0 0 2 7] WZ. KttffiffiSliSB 1 0 5\Z£Q 

Zf*J yff^y H 3 ©JE«^3 1 3 iCffDaSft-S/t^X 

mmv>&M \z ~d \^Tmmt «». 

[0 0 2 8] B6~@9lt ia!©^^ h'BtmfgifjSBl 
0 5 <Dffl&mtiL£^y HttffiffiidgB 10 5 lC«t OJEES^ 

T3 i 3\zwtiaznz>mmnE.£mw-rz>fzisb(Dm-v$> 

40 -5. 

[0029] m 6 Hntm®»jge 1 o 5 <oigmmi8. 
io5it Kfrmtsmte 1051 tffiSiiHigs 1 0 5 2 <t 

fr*>ffif8.2n2>. ^y HttfcbKKiSe 1 0 5 lcA^»^ft-5 
H^«^V i n tt. Sfetg^lH]^ 10 5 1 iCioTffl^ 
VnlC«*S$ftfc^. RMHIRSl 0 5 2 tioTJE*^ 
T3 1 3«rKKj-r^fci6©mffiVou t t^oTffi^^ 
ft-5. 

[0 0 3 0] 071306 ©S:ett«lilelK 1051 £*VT 

so leiKs-r^o. 08«E6©eii(5iKi o 5 2^-rm 
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mu®& 1051 i;ioT«§v n \zmu-2titz&* m 

iftESSl 0 5 2 1:^0X08(^1;^^^^^ 
WISliEVou t <hftoTffl?jatt-5. 

[0031] 09n a 8 \zm-rmw)®& 1 0 5 2 

tHti a ftZELMM? 3 1 3 (DmW)W,E. V o u t ©j&® 1 
[0 0 3 2] &Blitm±M<l!&<DmtZ ; 5>5-3<D&Mfr*> 

/h$V>*>©j&>5jefc 1 0. 15. 20. 25. 30 

[v] tr*. jm&ojfejB-rrtt. 
©s& zmmmK. £ aifln-r ^ c t \z jt. -d t* 2 a ©g& 

[0033] mm 1 <DWiKgmv>mtzz> soowoi 
<?»e>;fr titans. <to»L<«. :ne>o«fT 

©«JBEfiite. &^±a*0«:&*l::£j6B ; £±tf. H**JE 20 
l:ifi:3< tSjKSrTtf. ^©££^*«EE-t?tt£]ffi£0 

&JgE£TVf. #:*lc^K£Ttffta*e>*JEM0^,hM-5 
J;3«cg:ft;an£. ;i©.fc57iti£ffima. £#a*tt&ffl5 

cicoSimtcoviTJt. 3l2~gi7©|||60re&£'f 
[0 0 3 4] J^TJ:«^2~m7CD*MeHTab-5'f >^ 

[0 0 3 5] K10I1 fS2©SyStrc&-S-f>#i?x 
'V h^U >^©ffi«^T©ffift08S£^-r0T'i&-5. 0 

i ofcjS-rcoBfl&igttH:, H8icTK9iL;fc. mi© 
*»«©-f >^5?xy h^'J^ l©ffi»HI?Sl 0 5 2 

HI 0rtlc*-rJ:5a:«»ttO«#Vn 
WU ¥«fHtt©ffiIf)j«JEVou t tteoTttJ^an-S. 

[0 0 3 6] SB2 0*««|-C**-f >^3?xy h^U> 
^©JE*^©B»IhI!S«*V©» :7*U >*©£#<$/£. 40 
^'J^fHoi*, *fflig&©mj£«ra. sn©#ds 

[0 0 3 7] HUB, mi 0fc*-TB»l3BS3ft»&ffl* 

aaasBESSi^ffiS&mffi©^ 2 s^tsT*!.. 

[0 0 3 8] i£j£2tt. ft^tS4i. /Vi>Xlg<Dgit3.%> 5 

KfRHfe-t^^t^-rs. ^n^©is^©a^:igig«. 

-t-©*€r$**/hSV^©*>5ieiC5, 10. 15. 2 

o. 25 [v] sfc. ;n^©i$)gT(i 50 
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s-r*. set. fe^i<hi^#. me-2<om.-k.mm<Dm 

fc£> 5 0©jfcJB©«flEfiite, l->fnt)B$Pli:MLTM 

[0 0 3 9] KTCH1 2-01 4 *JflV»TaVr*«iJli 
Sgl&mj9E©i&Jg3~j&J£7£. 8l3~SS7©5yg0J©--r 

^-n^ni(i»:Mj*:a-ti--5. as3~ss7©sufi«io-f >^ 

-^xy h^'J >^©£EH^^©|gi(jt5II^KJl^©, yj > 
:*©£#«*£. yj>^A7K©««. M«lff«>4IIA« 
«. J&l, S2C^iMO'f >#>>x->> hyj >^t|^ 

[0 0 4 0] *fc. I3~^7 0Si^>^vi-y 

v>?tmm. as, 0 1 o i:^-r<fc5&^f!jiHjs&£W 
■?z>w. z.tnb\z^>^x\tmm^mt^. 
[oo4i] ^tf. &M3~&m7\z-o\,*xmwtz>. 
m i 2 «be@^^ <Dwmms.<r>mm 3 £5s-f ht-£ 0 , 

3««[jg2 t.mmzmxwm. /^xucs&ssocd 

iT*^ts. &^4~^6©-^n : entcovi 
x fc&jg 1 3 hmm\z&fk<D$LM&'£A J -z^2> 
^n?.»:oviTttftt>^Si|e©^:^^*>©Jcovi 

T©^*55-r^t>©t-r-5. igjB^te^pmT-i&o. & 

J^~&^6fcMS&©aj£«££*rU -^©^Efi^ 

wic^fbati. mzMzmm-rz&vtv&z. ^4« 

m^m. m*m, m^mt:4-z><Dmm^^ 
&m6\tm±m. m^m, m*m. m^m. iMt5 

■^©MfiiSr-g-tf. JS^3~^6©Vi-rn©fe^t^V^ 

Z>1b<DttJ.2>. 

[0 0 4 2] m 1 4 {4. EE«JST ©ffii(j*ffi©ig^ 7 * 
^■THT?^^. iS}g7«. ^-f >/t;i/7,«JE5 1 
/^tJI5 2i:S^TV^. ^-f >/t;UXHJE 5 1 

«s 6 iz*k-?mmm*%v i ntM^bTBE^mTJc^in 

an. -tJ-y/t;WX^JE5 2«^-f >/t;l/X«JE5 1©B1 

«i©I-r-5fe«>tcji^*T lectin a ns. iSj^7i:*v^T 
fc. «JE<i«^fFflj;^LT^S(»:^{t;an-5Ct^<?fr 
^dMc^fban-5. 

[0 0 4 3] ^Ct:, ^Jg 1 ~~W& 7 «rWr-5ffil!lSJE* 
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[0044] ii5ii mm i -mm 8 zm-t&mmm 

z>. i:T©w?i:onxit mm i -mm 7 <Dm.±Wi 
«»2o [v] <tu jS^cD^tt«^-n^n^ffl<y^t) 

[0 0 4 5] 0 15tCti. s^ic, dnewisjgir.t^) 

4B2 0 [ysec]. /Uk*iBff2 0 [V] ©$EJg»T 

too4 6] ^ne©^{ijE«^^K*»-r-5^iS& 

£2-10 [kHz] IC2 [kHz] ^JaUt^fbSitO 

off^v>, Kifj^asci'MLTi o o h*y h©^ic*f 

[0 0 4 7] uiT, h&ttgKPF? 
J£T £1* >^Kdji 7®)itJtt<fth3 fc-f >^7 Kuy 20 

_kj£© 4 O ©qj S K*f lsT3UB±mBft<& < 
[0 0 4 8] -en^n©JSB»COViT. El 5rt©f2# 

-^ti^tKomsiz-D^x. &*$A\$z.ne><Dm4z.w 

2~ 1 0 %-V$>^>t£Z.t&mV, S^Xliitl^O^ 
#1 0 S^TTfeofciliSr^-rfcWiT^. 
[0 0 4 9] VvmfcOlr»Tt>ffi*IO, SB^OttBI^JC 

[0 0 5 0] El 1 5 tC^-r*SIJfi^-X?*^iSJg 1 -mm 40 

[0 0 5 1 ] -y-T^-f HC^Wrtt, ft^8tC^V>Ti¥ 

[0 0 5 2] HDy^SdntCOViTtt. jgJg8(C*5ViT 
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snxv^. sfc. mwmzsmo\z-z>^xit. mms\z 
&3, &M7^hmffi0^tm:m±r$m<Dti.^7!<.mz2i 

[0 0 5 3] *SttK"3V»T«. iS^8T?«2 

[kHz] £(TT$ OK -f >i7f t >^;K*?0'f 

T'ttlO [kHz] WJb<h#^lC&V^*£*L.T:i5 
0. 1 -mm6T'h2 — 1 0 [kHz] <h& 

[0054] Jw±co«t o ftfejg i -mm 7 ^ wr-sjEm 
[Ei] ^*K*»**ssi©*«i«T*s-r>*s?x 

[02] ^U>5"\-y K3 0Mfi££IS^-rSfcJ6cDy>J 

[S3] I2CI I I - I I IJftgrSHT&S. 

[04] i3©IV-IVMSita&5. 

[0 5] -f >^5?iy h^U>^10iWfPfflO«l««ja 

[0 6] ^-y KlfcUKMffi 1 0 5 OJKttMftft&fl&iiirre 

[0 7] 0 6 <DKte®m®& 10 5 1 £^T[h]SS0T& 
5. 

[0 8] 0 6 <DmW)®& 1 0 5 2 $St@liS0Tg5. 

[09] 0 8 \zm-?mwiiEi& i o 5 2^e.m^j$n-5a 
313 ©khj^jev o u t <Dm.m i ^-rm-c$> 

z>. 

[010] ^2©mfifia|T*-5-f hyj>^ 
cDBE^T©SE*)lelSS**-r0-T?*-5. 

[0i i] 01 o\z7ji-rmm\Bi&fr*>tiit)2t\2>mnm 
=f-<Dmwini£(DW.m2 z^-tm-n&z. 

[012] JI^^©ffii)jmjE©igJg 3 SStIT* 

[013] ff«^TC0jg^4, mm 5, iSJ^6S:^-r0 

[0 14] BE®^©^i()«JE©}S^ 7 S:^-r0-T?* 

[015] SJgl~iS^8£WrSK»jmJESrJE*^T 

•v y lr «t ^Hi^ ic^-T ^^M*^-T0T?S -5. 
[«F^©|ft^] 

i -r >^i?j7 h^u>^ 
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